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COMPLETE SPECIFICATION 

Di-(Hydroxynaphthyl)-Triazines and Processes for their 
Manufacture and Use 



We, -Qba Limited, a Body Corporate 
organised according to the laws of Switzer- 
land, of Postfach, 4000 Basle 7, Switzerland, 
do hereby declare the invention, for which 

5 we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and by 
the following statement: — 
The present invention is based on the ob- 

10 servation that di-^hydroxynaphthylj-triazines 
of the formula 

£—c* 
I I 

/V 

\ / 
c 
I 

X 

in which R represents a naphthalene residue 
bound to the triazine ring in 1-position, which 

15 residue contains a hydroxyl group in 2-posi- 
tion and which may contain other substituents 
and X represents an alkyl, cycioalkyi, aralkyl, 
heterocyclic or aryl residue which, in so far 
as it is a benzene or a naphthalene residue, 

20 must not contain a hydroxyl group in para- 
position to the triazine residue, but may other- 
wise contain any other substituents, are ob- 
tainable when a dihalogenated triazine of the 
formula 



MJ-C 
I 



25 



l 

X 



is condensed in a molar ratio of 1:2 in the 
presence of a Friedel-Crafts catalyst with a 2- 
hydroxynaphthalene which may be further 
substituted, except in 1-position, or when a 



trihalogenated 1,3,5-triazine is condensed in 30 
a molar ratio of 1 : 2 : 1 in the presence of a 
Friedel-Crafts catalyst with a 2-hydroxynaph- 
thalene and an aryl compound free from 
hydroxyl groups in a-posttion. 

The starring materials which may be used 35 
are, for example, methyl-, cyclcpentyl- or 
cyclohexyl - dichlorotriazine, benzyl - dichloro- 
triazine., furyl-, thienyl- or pyridyl-dichloro- 
triazine or a dichlorotriazine of the formula 
indicated in which X represents a mononuclear 40 
to tetranuclear aryl residue especially aryl- 
dichlorotriazines in which the aryl residue is, 
for example, a benzene, naphthalene, acenaph- 
thene, phenanthrene, anthracene, pyrene or 
perylene residue. The benzene and naph- 45 
thalene residues, in particular, may contain 
substituents, for example, in para-position; to . 
the triazine residue, such substituents being, 
for example, halogen atoms or alkyl, alkoxy, 
alkylmercapto, phenoxy, phenylmercapto, 50 
phenyl or phenylalkyl groups. 

The preferred 2-hydroxynaphthalene is un- 
substituted £-naphthol. However, .mention 
may also be made of 2-hydroxy-naphthalenes 
substituted in a position other than 1-position, 55 
for example, 2-hydroxy-6-chloro- or 6-bromo- 
naphthalene, 2-hydroxy-4-methylnaphthalene 
or 2,7-dihydroxynaphthalene. 

The aryl compounds which may be used 
are, for example, naphthalene, /?-naphthol, 60^ 
acenaphthene, phenanthrene, anthracene, 
pyrene, perylene or substituted benzenes, for 
example, toluene, meta-xylene, chlorobenzene , 
or anisole. 

The Friedel-Crafts catalyst used is prefer- 65 
ably aluminium chloride, the amount used 
being advantageously 1 mol per mol of the 
residue to be introduced into the triazine 
residue. 



1,107,143 



The reaction is preferably carried out in 
the presence of an inert organic solvent, for 
example, carbon disulphide, benzene, a halo- 
genated 'benzene, for example, chlorobeozcnc, 

5 ortho-dichlorobenzene or trichlorobenzene, or 
a halogenated alkane, especially tetrachloro- 
ethane, advantageously at an elevated tem- 
perture and with stirring. 
Working up is advantageously effected by 

10 discharging the reaction mixture into dilute 
hydrochloric acid. The solvent is advan- 
tageously removed by extraction or steam dis- 
tillation. Since the products are obtained in 
an extremely pure state, further purification, 

15 for example, by recrystallization, is generally 
unnecessary. 

The di-(hydroxynaphthalene)-tnazmes ob- 
tained are valuable, greenish yellow dyestuffs 
which are suitable for dyeing a very wide 

20 variety of materials. By virtue of their ther- 
mal stability they are specially suitable for 
use in the melt-coloration of spinning com- 
positions, for example, polyvinyl chloride, 
polyolefines, for example, polyethylene, poly- 

25 propylene, polyesters, for example, polyethy- 
lene terephthalate, and polyamides, for ex- 
ample, derived from e-caprolactam, hexa- 
methylene diamine and adipic acid or w- 
aminoundecanoic acid. Clear colorations 

30 possessing a high degree of light fastness are 
obtained. Furthermore, the new dyestuffs also 
act as heat stabilizers and UV-absorbers and 
possess fungicidal properties. Moreover, the 
tensile strength of polyamide fibres coloured 

35 with the new dyestuffs remain practically un- 
changed, even after a long period of use. 

Apart from fluorubine, which is very diffi- 
cut to obtain, there have hitherto been no 
organic yellow pigments available which are 

40 suitable for use in the melt-coloration of poly- 
amides. The yellow inorganic pigments possess 
low tinctorial strength, are not fast to chlorine, 
are often toxic, and generally produce only 
opaque colorations. The new colorants thus 

45 meet a longstanding need. 

The polymers to be coloured are advan- 
tageously in the form of powders, grains or 
chips. They are coated with, the dry dyestuff 
powder; for example, they are mechanically 

50 mixed therewith in a manner such that the 
surface of the particles is coated with dye- 
stuff. The dyestuff is advantageously used in 
a- state of fine division. Specially good results 
are obtained by the use of dyestuff prepara- 

55 tions consisting of a fine powder of the 
material to be coloured containing the dye- 
stuff in a uniform state of dispersion. Such 
preparations are obtainable, for example, by 
the process described in Belgian Patent Speci- 

60 fication No. 567,953, wherein a pigment is dis- 
persed in a solution of a polyamide in formic 
acid and the pigmented polyamide is precipit- 
ated by the addition of water. 
The coated polymer particles so obtained 

65 are then melted and spun or shaped in some 



other way, for example, made into films, by 
known methods. The synthetic materials may 
also be coloured by adding the dyestuff either 
prior to, during, or immediately after the poly- 
condensation of the monomers. The coloured 70 
material so obtained is then further shaped 
alone like uncoloured material or together 
with material of another colour or with un- 
coloured material. c 

The coloured melts obtained by the pro- O 
cess of the invention can be made into shaped 
structures; in particular, they can be spun, 
into fibres. The coloured fibres so obtained 
have a highly valued, greenish yellow tint 
of good brilliance and possessing an excellent au - 
fastness to light and to wet processing. 

Compared with the di- and tn-(hydroxy- 
naphthyl)triazines described in United States 
Patent Specification No. 1,566,742, the dye- 
stuffs obtainable by the process of the present 85 
invention have the advantage of conferring 
better fastness to fight and better properties 
of wet fastness to the coloured fibres. 

The following Examples illustrate the nv 
vention. Unless otherwise stated, the parts. VU 
and percentages are by weight. 

Example 1 
72 Parts of /?-naphtbol and 31 parts of 
cyanuric chloride are mixed with 500 parrs 
by volume of tetrachloroetliane. 67 Parts of So 
powdered aluminium chloride are added and 
the reaction mixture is stirred for 4 hours at 
140 to 145 °C After cooling the reaction mix- 
ture, dilute hydrochloric acid is added and 
the solvent is removed by steam distillation. iuu 
The residue is extracted with 4N sodium 
hydroxide solution, the extract is precipitated 
with dilute hydrochloric add, and the yellow 
precipitate is isolated by filtration. It is then 
washed until the washings run neutral , and H» 
dried. About 80 parts of the yellow dyestuff 
of the formula 




are obtained, . lin 

The dyestuff colours nylon 6 yellow tints 
when applied by the coating process. 

Example 2 
57.6 Parts of /?-naphthol are mixed with 
45.2 parts of 2-phenyM,6-dichloro-l,3-,5-tri- 
azine in 600 parts by volume of tetrachloro- 115 
ethane. 53 Farts of aluminium chloride are 
added and the batch is stirred for 4 hours at 
140 to 145°C. Working up is carried out in 
the customary manner and a yeliow^olive dye-. 
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3 



stuff is obtained in almost quantitative yield. 
When recrystallized from chloroform, the dye- 
stuff of the formula 



10 



15 



20 



25 



30 



35 



40 



45 




tillatton. The yellow residue is rendered 
alkaline, filtered* the filter residue , is washed 
until the washings run neutral and then recry- 
stallized from toluene. The yellow dyestuff .of 
the formula 



5 is a lemon yellow powder which colours nylon 
66 yellow tints by the grid-spinning process. 

Example 3 
The yellow compound of the formula 

cf 





colours polyamide yellow tints when applied 
in the manner described in Example 13. 
The yellow dyestuff of the formula 




is obtained when the 45.2 parts of 2-phenyl- 
4 J 6-dichloro-l,3,5-triazine used in Example 2 
are replaced by 52.1 parts of 2-(para-chloro- 
phenyl)-4 3 6-dichloro-l,3,5-triazine. The dye- 
stuff dyes nylon €6 yellow tints possessing a 
very good fastness to light when applied* in 
the manner described in Example 13. 

Example 4 
A yellow dyestuff having a similar con- 
stitution and dyeing properties is obtained 
when the 45.2 parts of 2-phenyl-4,6-dichloro- 
1,3,5-triazme used in Example 2 are replaced 
by 70.2 parts of 2-pyrenyl-4,6-dichloro-l^,5- 
triazine (prepared according to Example 1 of 
United States Patent Specification No. 
2,232,871) or by 80 parts of 2-perylenyl-4,6- 
dichloro-l^-triazine (prepared according to 
Example 4 of United States Patent Specifica- 
tion No. 2,232,871) or by 75.2 parts of 2- 
chrysenyl-4,6-dichloro-l,3,5-triazine or by 70 
parts of 2-fiuoroantbenyl^,6-dichloro-l,3,5- 
triazine or by 65.2 parts of 2-anthracenyl4,6- 
dichloro-l,3,5-triazine or by 65.2 parts of 
2-phenanthrenyl4,6-^Woro-l,3,5-triazide. 

Example 5 
23.2 Parts of 2-thienyl-(2')-4,6-dichloro- 
1,3,5-triazine (prepared according to published 
German Patent Application No. 1,215,713) 
and 30.3 parts of jff-naphthol are mixed at 
room temperature in 400 parts "by volume- of 
tetrachloroethane. 29.4 Parts of aluminium 
chloride are added during 5 minutes, whereby 
the temperature rises from 18°C to 30°C. 
The batch is stirred for 5 hours at 80 to 85 °C, 
cooled to 20°C, poured on to ice, and the 
tetrachloroethane is removed by steam dis- 




50 



55 



which has similar dyeing properties, is ob- 
tained when the 23.2 parts of ^-thienyl-^')- 
4,6-dichloro-l,3,5-triazine are replaced by 
21,6 parts of 2Hfuryl(2')-4,6-dichloro-l,3 3 5- 
triazine. 

Example '6 
29 Parts of 4-<2',4'-dichloro-l' s 3',5 A -tri- 
azine-^'-ylJ-l-methylnaphthalene (prepared 
according to Example 1 of British Patent 
Specification No. 1,001,713) and 28.8 parts 
of /?-naphthol are mixed* at room temperature 
in 400 parts by volume of tetrachloroethane. 
27 Parts of aluminium chloride are added 
during 5 minutes, whereby the temperature 
rises from 20°C. to 30°C. The batch is 
stirred for 4 hours under reflux. After work- 
ing up in the usual manner and recrystalliza- 
tton from toluene, the yellow dyestuff of the 
formula 



60 



65 



70 



75 



is obtained. 

A yellow dyestuff having a similar constitu- 
tion is obtained by using a corresponding 
amount of 1 - (2',4' - dichloro - l',3',5' - tri - 
azia-6 / -yl)-2,6-dimethylnaphthalene. 

The dyestuffs so obtained colour polyestre 
yellow tints when applied in the manner des- 
cribed in Example 14. 



80 



4 
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Example 7 
26.5 Parts of 5-(2 / ) 4'-dichloro-l',3 , J 5'-tri- 
azin-6'-yl)-acenaphthene and 25.3 parts of P~ 
naphthol are mixed at roam temperature in 
400 parts by volume of tetrachloroethane. 24 
Parts of aluminium chloride are added, the 
batch is heated to 85°C and then stirred at 
that temperature for 4 hours. After working 
up in the customary manner, the yellow dye- 
stuff of the formula 





ff 2 C Cf/z 



melts at 280 to 281°C 

Example 9 
22.6 Parts of 2-phenyl-4,6-dichloro-l,3 J 5- 
triazine are mixed with 33.6 parts of 2,7-di- 
hydroxynaphthalene in 600 parts by volume 
of tetrachloroethane. 30 Parts of aluminium 
chloride are added and the batch is heated to 
140°C and stirred for 3 hours under reflux. 
The dyestuff of the formula 



45 



50 



is obtained. . 

When applied in the manner described in 
Example 15, the dyestuff colours, for example, 
15 polypropylene yellow tints possessing a good 
fastness to light and to wet processing. 



Example 8 
15.8 Parts of 1-methoxynaphthalene are 
mixed at room temperature with 18.5 parts 

20 of cyanuric chloride in 75 parts by volume of 
benzene. 13.4 Parts of aluminium chloride are 
introduced during 20 minutes and the suspen- 
sion is stirred for 16 hours at 20 to 25°C. 
The suspension is then discharged into 120 

25 parts by volume of methanol at 0 to 10°C and 
the precipitate is isolated by filtration and 
washed with a small amount of methanol. 
The residue is discharged into cold, dilute 
hydrochloric acid, filtered, washed until the 

30 washings run neutral and then dried. 

30 Parts of the triazine derivative so ob- 
tained are mixed with 28.8 parts of /?- 
naphthol in 500 parts by volume of benzene 
until dissolution occurs. 27 Parts of alu- 

35 minium chloride are added during 20 minutes 
and ±e dark red reaction mixture is stirred 
for 15 hours at 20 to 25°C. It is then dis- 
charged into 1,500 parts by volume of meth- 
anol, filtered, and the filter residue is stirred 

40 in cold, dilute hydrochloric acid. The yellow 
precipitate is isolated by filtration, washed, 
and then dried. The yellow dyestuff of the 
formula 




obtained after the usual working up process 55 
crystallizes from nitrobenzene in the form of 
small yellow needles. 
A yellow dystuff of the formula 




is obtained by replacing the 22.6 parts of 60 
triazine by 29.2 parts of 2-(2'-hydroxynaph- 
thyl-r-)4 J 6-dichloro-l,3,5-triazine. 

These dyestuffs colour polyamide yellow 
tints when applied in the manner described 
in Example 13. 65 

Example 10 
23.2 Parts of 2-cyclohexyl-4,6-dichloro- 
1,3,5-triazine, 30.2 parts of ^-naphthol and 
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30 parts of aluminium chloride are mixed, for 
4 hours at 80°C in 600 parts by volume of 
tetrachloroethane. After the usual working 
up process, the yellow dyestuff of the formula 



10 



15 



20 



25 



30 



35 




can be isolated. It produces a coloration 
possessing a good fastness to light and to wet 
processing when applied in the manner des- 
cribed in Example 13. 

Example 11 
18.5 Parts of cyanuric chloride, 20.2 parts 
of pyrene and 15 parts of aluminium chloride 
are mixed for 17 hours at 20 to 25°C in 200 
parts by volume of tetrachloroethane. 30 
Parts of /?-naphthol> 27 parts of aluminium 
chloride and 100 parts by volume of tetra- 
chloroethane are added and the batch is then 
stirred for 4 hours at 140°C The dyestuff 
isolated after the usual working up process 
corresponds in all respects to a dyestuff des- 
cribed in Example 4. 

Example 12 
16.4 Parts of 2-methyl-4 3 6-dichloro^l,3 a 5- 
triazine and 30 parts of j3-naphthol are dis- 
solved at room temperature in 500 parts by 
volume of tetrachloroethane. 28 Parts of alu- 
minium chloride are added to the solution, 
and the temperature rises to 30° C. The dark 
reaction solution is heated to 80°C and stirred 
at that temperature for 4 hours. After the 
usual working up process, 37 parts of the 
yellow dyestuff of the formula 




are obtained. 
The yellow dyestuff of the formula 




is obtained when the methyldichlorotriazine 
is replaced by 24 parts of 2-benzyl-4,6-di- 
chloro-l,3,5~triaziiie. These dyestuffs produce 
yellow colorations possessing a good fastness 40 
to light and to wet processing when applied 
according to Example 14. 

Example 13 
100 Parts of a polyamide which, has been 
produced in known manner from caprolactam 45 
are mixed in the form of chips with 1 part of 
a dyestuff obtained as described in Examples 
1 to 4 in a rotating vessel. The coated chips 
are then spun by the melt spinning process 
usually employed for polyamide 6. The yellow 50 
polyamide filaments so obtained display a 
very good fastness to light.. 

Example 14 
100 Parts of a polyethylene terephthalate 
which has been produced in known manner 55 
from terephthalic acid and glycol, are coated 
in the form of chips with 1 part of the dye- 
stuff of Example 2. The chips are then spun 
into filaments in the usual manner at about 
270°C. The polyester fibres so obtained dis- 60 
play good properties of fastness. 

Example 15 
100 Parts of polypropylene chips are 
mixed with 1 part of the dyestuff of Example 
3. The coated chips are then spun into fila- 65 
ments under normal conditions by the melt- 
spinning process. The yellow filaments so ob- 
tained display very good properties of fastness. 

Example 16 
A paste comprising 100 parts of polyvinyl 70 
chloride, 50 parts by volume of dioctyl- 
phthalate and 0.3 part of the dyestuff ob- 
tained in the manner described in Example 1 
is rolled into a film on a roller mill at a tem- 
perature of 150 to 155°C The yellow poly- 75 
vinyl chloride film so obtained displays a 
good fastness to light. 

WHAT WE CLAIM IS: — 
1. A process for the manufacture of di- 
(hydroxynaphthyi)triazines of the formula 80 

\ 

"\ V 
V 



in which R rep-resents a naphthalene residue 
bound to the tnazine ring in 1-position, which 
residue contains a hydroxyl group in 2-posi- 
tion and which may also contain further sub- 85 
stituents and X represents an aikyl, cycloalkyl, 
aralkyl, heterocyclic or aryl residue which, in 
so far as it is a benzene or a naphthalene 
residue, must not contain a hydroxyl group 
in para-position to the triazine residue, but 90 
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may otherwise contain any other substituents, 
wherein a dihalogcnated triazine of the for- 
mula 



JHf-c 



I 

X 

5 is condensed in a molar ratio of 1:2 in the 
presence of a Friedcl-Crafts catalyst with a 
2-hydroxynaphthalene which may be further 
substituted, except in 1 -position, or wherein 
a trihalogenated 1,3,5-triazine is condensed 
10 in a molar ratio of 1 : 2: 1 in the presence of 
a Friedel-Crafts catalyst with a 2-hydroxy- 
naphthalene and an aryi compound free from 
hydroxyl groups in a-position. 

2. A process as claimed in Claim 1, where- 
15 in the starting material used is a dichloro- 

triazine of tht formula indicated in which X 
represents a mononuclear to tetranuclear aryl 
residue. 

3. A process as claimed in Claims 1 and 2 3 
20 wherein the Friedel-Crafts catalyst used is 

aluminium chloride. 

4. A process as claimed in Claim 3 where- 
in the amount of aluminium chloride is 1 
mol for each mol of the residue to be intro- 

25 duced into the triazine residue. 

5. A process as claimed in any one of the 
Claims 1 to 4 3 wherein the reaction is carried 
out in the presence of an inert organic solvent. 

6. A process as claimed in Claim 1 where- 
30 in there is used any of the starting materials 

specified herein substantially as described. 

7. A process for the manufacture of di- 
(hydroxynaphthyl)triazines conducted substan- 
tially as described in the Examples herein. 

35 8. Di-(hydroxynaphthyl)-triazines of the 
formula 



in which R represents a naphthalene residue 
bound to the triazine ring in 1 -position, which 
residue contains a hydroxyl group in 2-posi- 40 
ticra, and which may also contain other sub-- 
stituents and X represents an alkyl., cycio- 
alkyl, aralkyl, heterocyclic or aryl residue 
which, in so far as it is a benzene or a naph- 
thalene residue, must not contain a hydroxy! 45 
group in the para-position to the triazine 
residue, but may otherwise contain any other 
substituents. 

9. Di - (hydroxynaphthyl) - triazines as 
claimed in Claim 8, wherein X in the for- 50 
mula indicated represents a mono-nuclear to 
tetranuclear aryl residue. 

10. Any one of the di-(hyaroxynaphthyl)- 
triazines obtained as described in the Ex- 
amples or from any of the starting materials 55 
specified herein. 

11. A process for the melt-coloration of 
synthetic materials and/or spinning composi- 
tions, wherein a dyestuff claimed in any one 

of Claims 8 to 10 is used. 60 

12. A process for the melt-coloration of 
polyamides, wherein a dyestuff claimed in any 
one of Claims 8 to 10 is used. 

13. A process for the melt-coloration of 
polyesters, wherein a dyestuff claimed in any 65 
one of Claims 8 to 10 is used. 

14. A process for the melt-coloration of 
polyolefines, wherein a dyestuff claimed in 
any one of Claims 8 to 10 is used. 

15. A process for colouring synthetic 70 
materials and/or spinning compositions con- 
ducted substantially as described and exempli- 
fied herein. 

16. Material coloured by a process claimed 

in any one of Claims 12 to 15. 75 

17. Preparations containing at least one dye- 
stuff claimed in any one of Claims 8—10. 
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